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2WKHUGLIIHUHQFHVZHUHWHVWHGWKURXJKȤWHVWRU)LVKHU¶V
H[DFWWHVW6WDWLVWLFDOOHYHORIVLJQLILFDQFHZDVVHWRQ
7KHVRIWZDUHXVHGZDV(SLLQIR70YHUVLRQ\HDU&HQWHUVIRU'LVHDVH
&RQWURODQG3UHYHQWLRQ$WODQWD*$86$

3DJHRI
$XWKRU*'H0DUFR

5HVXOWV
'HPRJUDSKLFDQGFOLQLFDOFKDUDFWHULVWLFV
7KHGHUPDWRORJLFDOFOLQLFLQYROYHGLQWKLVVWXG\IROORZVXSDERXW362SDWLHQWV
ZKRDUHRQDYHUDJHPLGGOHDJHGZLWKRYHUDOOPLOGVNLQDFWLYLW\WDEOH%\-XO\
VXEMHFWVZHUHLQFOXGHGLQRXUVWXG\$PRQJWKHVH
KDGVRPHPXVFXORVNHOHWDOGLVFRPIRUW:KLOHUHSRUWHGDUWKUDOJLDVRU
EDFNSDLQZHUHV\PSWRPOHVV7DEOHVKRZVVLPLODUGHPRJUDSKLFDQG
FOLQLFDOFKDUDFWHULVWLFVEHWZHHQSDWLHQWVHQUROOHGDQGWKHUHPDLQLQJ362VXEMHFWV
H[FHSWIRUDVOLJKWQRQVLJQLILFDQWGLIIHUHQFHLQJHQGHUUDWLR
7$%/($1'),*85(72%(,16(57('+(5(
)LJXUHGHSLFWVWKHSURSRUWLRQVRIGLIIHUHQW362IRUPVDPRQJWKHHQUROOHG
SDWLHQWV$OWKRXJKSODTXH362ZDVDEXQGDQWSDWLHQWVKDGLVRODWHGQDLO
LQYROYHPHQW$OOSXVWXODU362ZHUHORFDOLVHGZKLOHQRFDVHRIHU\WKURGHUPLD
SVRULDWLFDZDVQRWHGGXULQJWKLVVWXG\DPRQJHQUROOHGVXEMHFWV
$WHQUROPHQWSDWLHQWVZHUHUHFHLYLQJRQO\WRSLFDORURUDOUHWLQRLG
WKHUDSLHV7KHUHPDLQLQJZHUHRQV\VWHPLFWUHDWPHQWF\FORVSRULQH$
PHWKRWUH[DWH71)ĮLQKLELWRUVRUV\VWHPLFVWHURLGV$ERXWSUHYLRXVWKHUDSLHV
SDWLHQWVRIHQUROOHGVXEMHFWVUHFHLYHGDWOHDVWRQHRIWKHV\VWHPLFGUXJV
OLVWHGDERYHDQGRURWKHUELRORJLFVVXFKDVDOHIDFHSWRUHIDOL]XPDE7KHVHILJXUHV
ZHUHFRPSDUDEOHWRWKRVHIURPWKHUHPDLQLQJSVRULDWLFSDWLHQWVIROORZHGXSLQRXU
FOLQLFILJXUHZLWKRXWVWDWLVWLFDOGLIIHUHQFHDWUHQGWRZDUGGLIIHUHQFHFRQFHUQHG
RQO\71)ĮLQKLELWRUVȤSYDOXH
),*85(72%(,16(57('+(5(
(QUROPHQWUDWHV
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
2QDYHUDJHVXEMHFWVZHUHHQUROOHGHDFK\HDUEHWZHHQ-XO\-XQH
EHWZHHQ-XO\-XQHEHWZHHQ-XO\-XO\&RQFXUUHQWO\
WKHPHDQQXPEHURIHQUROOHGSDWLHQWVQlLYHWRUKHXPDWRORJLFDOHYDOXDWLRQVZDV
6(0RIWKRVHHQUROOHGHDFK\HDU
7KHGLDJUDPIORZFKDUWRIWKHHQUROPHQWSURFHGXUHVDQGGHWDLOHGUHVXOWVLVUHSRUWHG
LQILJXUH
7KHUKHXPDWLFGLVHDVHVGLVFORVHGDPRQJHQUROOHGSDWLHQWVDUHGHWDLOHGLQWDEOH
),*85($1'7$%/(72%(,16(57('+(5(
D'HJHQHUDWLYHGLVRUGHUV
7KHODUJHVWSDUWRIHQUROOHGSDWLHQWVKDGGHJHQHUDWLYHPXVFXORVNHOHWDOGLVRUGHUV
HVSHFLDOO\RVWHRDUWKULWLV2$6XFKFRQGLWLRQZDVIRXQGDORQHRUDVVRFLDWHGZLWK
3V$HJVHFRQGDU\IRUPVRUSULPDU\IRUPVFRQFRPLWDQWZLWK3V$2YHUDOO
FDVHVRIGHJHQHUDWLYHGLVHDVHVRYHUODSSHGZLWK3V$RI3V$
'LIIXVH,GLRSDWKLF6NHOHWDO+\SHURVWRVLVZDVDIUHTXHQWFDXVHRIORQJVWDQGLQJ
UHGXFHGVSLQDOPRELOLW\7KHFRRSHUDWLYHDSSURDFKDGRSWHGLQWKLVVWXG\IDFLOLWDWHG
WKHDSSURSULDWHFODVVLILFDWLRQRIVXFKDQN\ORVLQJGHJHQHUDWLYHGLVRUGHURIWKHVSLQH
E,QIODPPDWRU\PXVFXORVNHOHWDOGLVRUGHUV
([WHQVLYHUHYLHZRIFOLQLFDOQRWHVUHWULHYHGVXEMHFWVRI362SDWLHQWVRI
WKHFOLQLFDOUHDG\GLDJQRVHGDV3V$EHIRUHHQUROPHQW$PRQJWKHHQUROOHG
SDWLHQWVKDGDOUHDG\UHFHLYHGWKHGLDJQRVLVRI3V$RIZKRPZHUH
FRQILUPHGDIWHUHQUROPHQW&RQVHTXHQWO\LQWKHFOLQLFSRSXODWLRQ3V$FDVHV
GHFUHDVHGWRRYHUDOOSUHYDOHQFHRI&,EHIRUHWKH
EHJLQQLQJRIHQUROPHQWSURFHGXUHV
$VVKRZQLQWDEOHRXWRI3V$FDVHVFROOHFWHGLQRXUVWXG\E\-XO\
ZHUHQHZO\GLDJQRVHGEHFDXVHRIHQUROPHQWRIZKRPVXIIHUHG
3DJHRI
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
WKHFOLQLFDORQVHWRI3V$ZLWKLQRQH\HDUEHIRUHHQUROPHQW,WKDVWREHVWUHVVHGWKDW
RIQHZO\GLDJQRVHG3V$GLGQRWVKRZSHFXOLDULQIODPPDWRU\V\PSWRPV
RUZHUHDV\PSWRPDWLF)RUW\RQHHQUROOHGVXEMHFWVDOOQlLYHWRUKHXPDWRORJLFDO
HYDOXDWLRQVDJUHHGWRILOOLQWKH3$6(TXHVWLRQQDLUH3V$QRQ3V$$PRQJ
3V$VFRUHGWKHRULJLQDOFXWRIIYDOXH>@ZKLOHQRQ3V$
UHSRUWHGVLPLODUUHVXOWV
7$%/(72%(,16(57('+(5(
$SSO\LQJFODVVLILFDWLRQFULWHULD3V$VXEMHFWVVDWLVILHGWKH9DVH\
(VSLQR]DFULWHULDZKLOHVDWLVILHG&$63$5FULWHULD,QWHUHVWLQJO\WKHVLQJOH
3V$FDVHQRWVDWLVI\LQJ9DVH\(VSLQR]DUXOHKDGD&$63$5VFRUHRI
1HZO\GLDJQRVHG3V$FDVHVDOUHDG\RQV\VWHPLFWUHDWPHQWDWWKHWLPHRIHQUROPHQW
GLGQRWVKRZDW\SLFDOFOLQLFDOSUHVHQWDWLRQHYHQWKRVHRQ71)ĮLQKLELWRUV
&DVHVRI3V$RQVHWFRQFXUUHQWZLWK362RQVHWZHUHUHSUHVHQWLQJRIWKH
ZKROHFOLQLFSRSXODWLRQDQGRI3V$DPRQJWKHHQUROOHGVXEMHFWV2QDYHUDJH
VXEMHFWVZHUHLQFLGHQWFDVHVRI3V$HDFK\HDUDQGUHVSHFWLYHO\2Q
DQQXDOEDVLVWKHPHDQLQFLGHQFHRI3V$LQWKHFOLQLFZDV6(0
+RZHYHUFRQVLGHULQJWKRVHHQUROOHGVXEMHFWVQlLYHWRUKHXPDWRORJLFDOHYDOXDWLRQV
WKHPHDQLQFLGHQFHDURVHWR6(0
%\-XO\3V$FDVHVLQFUHDVHGWRLQWKHZKROHFOLQLFSRSXODWLRQ\LHOGLQJD
FXPXODWLYHSUHYDOHQFHRI&,
&DVHVRIFKURQLFDUWKULWLVRIXQFHUWDLQRULJLQGHVSLWHHYHU\LQYHVWLJDWLRQDGRSWHG
ZHUHLQIUHTXHQWDPRQJRXUSDWLHQWV6XFKVXEMHFWVZRXOGSUREDEO\UHTXLUHDORQJHU
IROORZXSWREHSURSHUO\FODVVLILHG
3DJHRI
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
2QH8$FDVHRYHUODSSHGZLWKJLDQWFHOOVV\QRYLDOWXPRXUORFDOLVHGLQWKHWKLUGULJKW
ILQJHUIOH[RUWHQGRQEXWWKHSDWLHQWKDGDERQHHURVLRQRIWKHILIWKPHWDWDUVDOERQH
VXJJHVWLYHRI5$
F$XWRLPPXQHFRQQHFWLYHWLVVXHVGLVRUGHUVDQGYDVFXOLWLGLHV
3RO\P\DOJLDUKHXPDWLFDDW\SLFDOYDVFXOLWLVRIWKHHOGHUO\ZDVIRXQGLQRQO\RQH
SDWLHQW$OWKRXJK$1$ZHUHSRVLWLYHLQRIHQUROOHGVXEMHFWVVHHEHORZ
6$&'VFDVHVZHUHUDUH7KHVLQJOHFDVHDPRQJHQUROOHGVXEMHFWVRI
6DUFRLGRVLVDVFHUWDLQHGLQRXUVHULHVZDVHQUROOHGEHFDXVHRIILQJHUIOH[RU
FRQWUDFWLRQGXHWRWHQRV\QRYLWLV6DUFRLGRVLVZDVDFFLGHQWDOO\GLVFORVHGDIWHU
WKRUDFLFO\PSKRQRGDOELRSV\GXHWRWXEHUFXORVLVVFUHHQLQJSURFHGXUHV7KH
FXWDQHRXVOHVLRQVRIWKLVSDWLHQWZHUHWUXO\SVRULDWLFDQGVLJQVRIHU\WKHPDQRGRVXP
ZHUHQHYHUUHSRUWHGRUIRXQG
G0HWDEROLFPXVFXORVNHOHWDOGLVRUGHUV
2XWRIWKHRVWHRSRURWLFHQUROOHGFDVHVZHUHSRVWPHQRSDXVDODQGVHQLOH7KH
SDWLHQWVVXIIHULQJIURPUHIOH[V\PSDWKHWLFG\VWURSK\KDGERWK2$DQGZHUH
HQUROOHGEHFDXVHWKH\ZHUHFRPSODLQLQJRIDSDLQIXOVZROOHQDQNOH
2XWRIJRXW\VXEMHFWVRQHZDVHQUROOHGEHFDXVHRIVXEDFXWHZULVWDUWKULWLV7KLV
SDWLHQWZDVFODVVLILHGDIWHUDSSURSULDWHLQYHVWLJDWLRQVV\QRYLDOIOXLGDQDO\VLVSODLQ
UDGLRJUDSKLHVDVKDYLQJ3V$7KHSUHYLRXVDUWKULWLFDWWDFNWHQ\HDUVHDUOLHU
RFFXUUHGLQWKHOHIWILUVWPHWDWDUVRSKDODQJHDOMRLQWSRGDJUDDQGZDVFRQILUPHGDV
JRXWWKURXJKV\QRYLDOIOXLGDQDO\VLVUHSRUW7KHUHIRUHJRXWRYHUODSSHGZLWK3V$LQ
RIFDVHV
H0LVFHOODQHRXVUKHXPDWLFGLVHDVHV
([WUDDUWLFXODUGLVRUGHUVZHUHIUHTXHQWO\GLDJQRVHG)LEURP\DOJLDRYHUODSSHGZLWK
3V$LQFDVHV6XFKSDLQIXOFRQGLWLRQDVZHOODVV\PSWRPDWLFLGLRSDWKLF
3DJHRI
$XWKRU*'H0DUFR

VFROLRVLVIODWIHHWRUKLSG\VSODVLDLVQRWDVVRFLDWHGZLWKREMHFWLYHLQIODPPDWRU\
VLJQV&RQVLGHULQJWKDWWKHSDWLHQWVRIWHQUHSRUWHGV\PSWRPVWKDWPD\VLPXODWH
LQIODPPDWRU\GLVRUGHUVHJSURORQJHGPRUQLQJVWLIIQHVVDGYDQFHGLPDJLQJ
WHFKQLTXHVXOWUDVRXQGWRPRJUDSK\DQGQXFOHDUPDJQHWLFUHVRQDQFHZHUHQHHGHG
LQRUGHUWRFODVVLI\VXFKFDVHVDSSURSULDWHO\DVQRQLQIODPPDWRU\
7KHRFFXUUHQFHRI5D\QDXG¶VSKHQRPHQRQDOVRLPSOLHGDSSURSULDWHLQYHVWLJDWLRQV
DLPHGWRGLVFORVH6$&'V,QDOOWKHSDWLHQWVDIIHFWHGE\WKDWYDVFXODUGLVRUGHUQR
DEQRUPDOLWLHVZHUHIRXQG
$VZHOODV6$&'VQHRSODVPVRIWKHPXVFXORVNHOHWDOV\VWHPZHUHDOVRLQIUHTXHQWO\
IRXQG$OWKRXJKVXFKFRQGLWLRQVDUHRIWHQFOLQLFDOO\ZHOOFKDUDFWHUL]HGSHFXOLDU
ORFDOL]DWLRQVHJWKHMRLQWVRIWKHKDQGVPD\FRPSOLFDWHWKHGLIIHUHQWLDOGLDJQRVLV
,QRXUFDVHVXUJLFDOELRSV\RIWKHILQJHUZDVQHHGHG
I8QFODVVLILDEOHQRQLQIODPPDWRU\DUWKUDOJLDV
7KHVHFDVHVGHVSLWHRIDQ\LQYHVWLJDWLRQFRXOGQRWEHFODVVLILHG1RVLQJOH
ODERUDWRU\WHVWRULPDJLQJWHFKQLTXHUHYHDOHGHYLGHQFHRILQIODPPDWRU\OHVLRQV$IWHU
WKUHH\HDUVRIIROORZXSQRQHRIWKHVHSDWLHQWVFRXOGEHFODVVLILHGRWKHUZLVH
/DERUDWRU\WHVWVILQGLQJV
1RHQUROOHGSDWLHQWKDGGURSVLQEORRGFHOOVFRXQW)RXU3V$ZHUH5)SRVLWLYHDOORI
ZKRPZLWKROLJRDUWKULWLVDQGSVRULDWLFQDLOVRQHFDVHVKRZHGLQYROYHPHQWRIGLVWDO
LQWHUSKDODQJHDOMRLQWVRIWKHKDQGV1RQHRIWKHVHVXEMHFWVKDGUDGLRJUDSKLF
HURVLRQVVXJJHVWLYHRI5$
$WLWOHRIZDVIRXQGLQRIWKH$1$SRVLWLYHHQUROOHGVXEMHFWV
6XFKDXWRDQWLERGLHVFRUUHODWHGZLWKFRQFXUUHQW71)ĮLQKLELWLRQWKHUDSLHVVXEMHFWV
DPRQJ$1$SRVLWLYHYHUVXVDPRQJQHJDWLYHVRGGVUDWLR&,Ȥ S
YDOXH

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'LVFXVVLRQ
7RRXUNQRZOHGJHSUHYLRXVUHSRUWVLQYHVWLJDWLQJUKHXPDWLFFRQGLWLRQVDPRQJ362
VXEMHFWVPDLQO\IRFXVHGRQLQIODPPDWRU\MRLQWVPDQLIHVWDWLRQV>@RU6$&'V>@LQD
GLVWLQFWLYHIDVKLRQ
2YHUDOOWKHHQUROPHQWVWUDWHJ\DGRSWHGLQWKLVVWXG\GLUHFWLGHQWLILFDWLRQE\WKH
GHUPDWRORJLVWRI362SDWLHQWVLQZKRPUKHXPDWRORJLFDOUHIHUUDOFRXOGEHXVHIXOZDV
VWUDLJKWIRUZDUGDQGOLWWOHWLPHFRQVXPLQJDOORZLQJWKHGHWHFWLRQRIVHYHUDOUKHXPDWLF
GLVRUGHUV)XUWKHUWKHV\VWHPDWLFDSSOLFDWLRQWRHDFKVXEMHFWFDUHGDWRXUFHQWUHRI
LQWHUYLHZVDQGSK\VLFDOLQVSHFWLRQE\GHUPDWRORJLVWVDOORZHGXVWRHQURODVXEVWDQWLDO
SURSRUWLRQRIDV\PSWRPDWLFSDWLHQWV
1HYHUWKHOHVVWKHPRVWFRPPRQO\UHIHUUHGVXEMHFWVZHUHWKRVHZKRFRPSODLQHGRI
PXVFXORVNHOHWDOV\PSWRPVPDLQO\SDLQRFFXUULQJRQDYHUDJHDWWKHHQGRIWKHILIWK
GHFDGHRIOLIH$OWKRXJKWKLVSKHQRPHQDPD\EHUHSRUWHGE\XSWRRIDOO
SVRULDWLFSDWLHQWV>@LWVIDLUDWWULEXWLRQWR3V$2$8$RU)LEURP\DOJLDPD\EH
GLIILFXOW>@)XUWKHURXUUHVXOWVKLJKOLJKWDFRQVLVWHQWRYHUODSRIVHYHUDOUKHXPDWLF
GLVHDVHVLQIODPPDWRU\DQGRWKHUV
'HJHQHUDWLYHFRQGLWLRQVZHUHKLJKO\SUHYDOHQWDPRQJHQUROOHGVXEMHFWV$OWKRXJK
RXUVHULHVVKRZVGHPRJUDSKLFFKDUDFWHULVWLFVVLPLODUWRRWKHUVGHVFULEHG
HOVHZKHUH>@VXFKILQGLQJZDVH[SHFWHGJLYHQWKHPHDQDJHRISDWLHQWVHQUROOHG,W
VHHPVGLIILFXOWWRHVWDEOLVKZKHWKHULQ362VXEMHFWVGHJHQHUDWLYHFRQGLWLRQVDUH
PRUHIUHTXHQWWKDQLQJHQHUDOSRSXODWLRQ7KHPHGLFDOOLWHUDWXUHKRZHYHUGRHV
UHSRUWGDWD>@VLPLODUWRRXUV
3V$ZDVWKHVHFRQGPRUHSUHYDOHQWPXVFXORVNHOHWDOFRQGLWLRQ$OWKRXJKLQRXU
FOLQLFWKHPHDQDQQXDOLQFLGHQFHSHU362FDVHVZDVWKHVDPHUHSRUWHG
LQDQRWKHUVWXG\>@HDFK\HDURIWKRVHQlLYHVXEMHFWVHOLJLEOHIRU
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